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(54) METHOD FOR RESTORING T10HTNB33 OF CASINO STRINGS 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string and improving Its efficiency. According to method, rone of disturbed tightness of casing 
soring is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-healing and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material b filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 
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(54) CHOCOB BOCCTAHOBJIKHMH rEPMETH^HOCTM OBCAflHHX KOJIOHH 
(57) Abstract: 

H3o6peTesHe othochtch k oGnacrH peuoBTBo-KaooismpoHBbix patior h Hanpaaneso Ha. nDBfanneaHg 
s^esTBEHocra. CyTb KKOpereHra: cnoco6 3aKjnt«aeTCH b nepexpbiTHH soma nerc&arrmBacrrn oOcaffBOft 
soraoHHbi hotytph nnacrwpcM H3 Ae^opvmpyeMotf xpytfbi, BsroToaneBHod H3 TepMOimacrswHoro 
uarrepBBTxa, Hanpwep nojmdTKnefla, a H36brro*raoe flaBneHHe co^aayr 3a coer pacnmpeeHH 
caa>iopa3orpeBajDQyrocg h cauapacnmpflBxi^erocsf uarepaana. Hanpmiep. CMTB - accent noBccxKOBofi jyoi 
ropHbix h 6ypoBbtx pacVrr, aoTopfciu 3ano7iHH»T xpyoy ho TcpMaaTiacre^Horx) Maxcpnajia ncpe^ 
nepcRpbtTHCM 30Hbi HerepMerrcBocTH occa^Eoft kotiohhm. 2 3.n. $-jnrf. 1 xa6n. 
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Description [Omcarac ■3o6pcTCBMH]: 

K3o6pcTeeHC othoottch k o6nacr» peM0BTBX>-a3cyiagHOHBbgx paoor (PHP), a hmchho k cnoco6an 
BoocTOBOBjiesRH rcpucTWHocTH o6ca^Hboc KQnOHH. 

IfoaecTCH cnoco6 BoocT&HOBncBim repuerrmHacva. oocaflHttx jcqhohh. BK/nouaxxnafl cnyca kqtiohbu 
BaoocaoHtOMnpeoeopabPC TpyfS (HKT) bhxc HRrepsana HapymeaHH o6ca^Hofl kojiohhu. 3aKammaHRc 
yflniTTfwropyimiffrn pacrreopa o HKT npa orapfairow sarpy&iOM npocTpaacTBC no^Tacu HKT eume 
pacwrHoro ypoBHH Ta*moHHpyiomerx> pacreopa b ckbsukhhc, opoAaanaBanae TaunoHapyxxaero pacrBopa 
3a o6canay» KojiauHy npa 3ajcpuTou 3arpytiH0M npocrpaacTBe p|. 

Hg^ocrraTKH anajiora 3axnx>aax)Tca d tom, vro, Bo-nepetix, npoflaaca Taxnomq>yxnqero pacreopa b 
saxonoHBoe npocTpancTBo Bcowoama TontKo nom buookhm H36farraqHbiw jjaaneHHcu, *rro Hc6c3onaceo /uih 

HejIOCTHOCTM OCTATIbaOlt aaCTB 06Cfl^B0A XCJIOHHW, BO-BTOpfcJX tt3-3a yca^OTOOCTH T flM noHHp yionqpc 

uarepaanoB pc3ymyraTHBrocr»» onepaqufl He npeBbnnaeT 50%. 

Haa5ojiec 6 naaa a n a Baoo p c Tcm n o no tcxkh^cccxoA cynnncxa hbjihctch cnooo6 ycTaaocKH miacrwpH b 
HHTtpnane H erepc u c iMmmci H o6ca£BOH kojiohbu nyrew nepexpwTHH sobm BcrcpMcivmuxriu aaayTpa 
nnacTbtpeu H3 lcerajunnecxofl TpyfSbi c nocjitpyymjjod ec pacmapeHHen 3a cw ooo^bhhji H36birovBoro 

^aBTXCHKH (2). 

He^oerarog ajM c cm oro cnocooa 3aKJDDnacTCH b tow, tto nnacTbipb BbtnonHCS B3 ucTOJtna, a aro hc 
no3BoiM£T Marcpaan nnacrwpH 3anaB/iaBaTb b caani ana Tpeaoray b o6canHoa kojiobmc 

3a^ana saajnoaaerca b noBbnneHHH 3^ckthbhocth pewoHTHO-iOQTiHEpsoHHLfX pa6or npa OflHOBpeueHHOU 
csnxeHHa Tpynp3aTpar. 

TlocxaBncKHaH 3anatza nocraraeTca tcm. «rro a cnoco6e, BKjno^aroqcw nepexpwTHe 30BU HcrepMCTiniHOCTH 

ofcaflHHX KOJIOHH EOUyTpH HJiaCTbfpCW, BbOIQnBCHHfa04 B BBfle flaJopWHpyCMOH Tpy6ht. pacnmpCBHC 

nnacTbtpfl no Bcea jymHe nyreu cosftaHaa H36uTO*XHoro flaBJieaaH, b Kanecree ne^opuHpyeuofl TpytSu 
BcnQm>3yKxr TpytSy B3 TepMonnacTB»iHoro uaTcpaaJia. a K36btro*iHoe ^aancHHc coaflaicrr 3a cwr 
pacnnipCHHH caiiopasarpesanniierocH h pacnrapHK>n;crocH uaxepHajia. Koropbo* 3anojn«noT Tpyoy B3 
TcpMonnacrrHMHoro wiaxepwana nepen nepespbiTBeu 3ohm hcttpmcthhbocth o6canHOH kojiohhm. B k&hcctbc 
TcpMonnacTH^Horo uaTepaana Hcnonb3yioT naraeranea, a b Kaaecrae caMopa3orpcBaion^erocH a 
^avfnparwi iJU MJMi iiyrwgr Marepaana acncjnoyioT CHTB - cuccb B3secTKOByx) jxfw ropHbix a oyposfaDC pa6or. 

CMTB npHuMw nrvr, mownju o^msom, npH paspymeBaa npo^oibtx xpynnax uaTqpaaaoB (caanbabic nopo^bi). 
6croHHboc a mcnc3o6cTOHHbix a3ftcnaa% KflvmHMx E/iaAOK, nyia ^o6braa npapqnaoffx> kbmhh. Oh 
□pq^cTasnner 0060a noponxKooopaoaua HeropBraaft a HeB3pWBoanacHwn uaTepaan, pp oansjA c Bonpa 
B^CTiOQHyio p^»Fnr" (pH 12). Ilpa rMniiHBawaa DopomKa CMTB c bo«oh oojwoyrrcH eyenceaaa (paoouafi 
cuoo), soTOpaa, oynyaa 3ajnrra b nmyp, c^cnaHHw* b o6%cRTe. npjyicmampM paspymesaao, c Traaaeu 
epeucHH cxBarfaOBaercfi, TBepnecT. onaoBpeMcaBO ysena«nmaacb b o6t»o«ie. yBena<ieaae o6*bcua - oicrctuhc 
n^paTanaa kouqohchtob, Bxc^amax b coeraB CMTB, npaBonaT k pasBKTaio b ranype ranpa^aqaoHBoro 
naancHBa (6onee 40 MTIa). new AcflcrBHcw ranpaTanaoHBOix) ^aBncaaa b tchc o(h>cKTa pa3BaBajorca 
aanpaMCHBa* npaaqnaanxe s ero paspymanuo [3]. 

Bcna cycncB3HJ0 CHTB 3anan» b Tpy6y h3 TcpMoiuiacTK^Horo waxcpHana. to ecrb as MaTcpaana, 
pa3uar«iax>n^eroca npa aarpeBaHaa, sarepuerasapoBaTb aoaqbi, to vepes 13 a aawaeTca peaxoaa c 
Bb^eneKacM Touia a pacmapeHBeM CMTB. Tenna Bbi^cjiarrca ffOCTaroaao. <rro6bi paaorpen. TpytSy jsp UO - 
120°C, a 9T0 abone TeuneparypM. npa xoropaa. aanpauep, nonasrancK pa3»«HraaeTca a npoaBnaer 
nosumcHHyx) Tesyvenx Tpy6a yBCjnraxBarrcH naaueTpe 6c3 paspymeaaa* a b cny^ac cc 
np^BapBrenfaHoro caycaa b cKBaKaay b soay H erqa ignWHD CTM o6cxgnioa kotjobhu c HararoM 
npaMBMaerot a oficaAHoa kojxobbc* T^MonaacraroMa Marcpaan npoaaKaeT b CBBn\ ana Tpanaay a nocjie 
osoKaaaaa pcaaiQni a aopMaajpanaa Tcwncparypbi 3ar»q)flcsacT a o6ecneqaBaeT HaflexBy» xxnsnxfsso 
noBpesACBaa b oficajnioa kojiohhc. 

npHMcp pcanasanaa* npcncoaoxaM. hto aa rnyoaae 400 m ssenny aTauaoHaaa Koaoaaa naaMCTpoM 146 
c TonnjHBo A CT e eo a 8 uu aueer Tpennmy nmpBHOfl 2 uu a jynroofl 2 u. 

Bcpyr nonaaTKneaoByn TpytSy naaaoa 4 u c Hapymnwn naaicerpou ea 2 uu urmtnr . BayrpcHaero 
naaMCTpa oocanBoA kohohhw b aHTcpsane HcrqpucTaaHocra (t.c 128 104) a TOJnngHoa ctcbok 6-8 uu. 
Oannymanr hhxhkb kohou Tpy6. roroBHT eyen non o CHTB, A«a hctq Gcpyr 100 ar noponma a 30 n 
TexHBTOCKOH Bo^bi. CycneH3H» 3ajraBaioT b noaaaTaneaoByio Tpy6y. repMerasapyioT BepXHaa K0Hcn.Tpyt5 a 
aa kojidhbc HKT ana Tpocasc Tpy6y cnyataJOT b 3oay Hcrq)UCTaqH0CTH o6ca^Hoa kojiohhu. 

Mcpc3 1,5 q HawHHarrcH peaKuaa a npoMCXD^srr paaorpco h pas^yBaHHC nonaarancaoaoH Tpy6u ennorb 
pjw conpHKocKOBCHHH co cTcHRaMH o6co«hoh KOJiOBBbi. Bo/icc Topo, nocKOJibsy uaTCpaan Tpy6bl 
pa3uar«ieH, oa npoaaKaeT a b xpemHay, tbrum o6pannu ^onomarrenfaHO ec repuerasapyer. 
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nocne okohtohhh peaxuo. KoropaH nporcKacT 0*5 - ].0 h, cssaaumy ocraajuooT d nosoe aa 4 - 5 ^ jsnn 
booctsbobjichkh TreunrpaxypM ii aareepflCBaHHH nonByrroieaoBOH Tpy6u. 3ax«M KonoHHy HKT khh 
rpocHK, na KOTopboc nnacrupb 6bOi cnymcn d rwwnmy, noflmuaarr na noeepxHocTb. B cimaiKHHy 
cnycuaxrr KonoHHy oypmibHbix Tpy6 c uanoraDapBTHUu lyptiotiypou. nanorou 87X11 <frpc3oa m paodypaBaBT 
rcpvc€TH3apywmpc yoraj n CQnepxnuoe conroTWicnoBofl TpyfSw. KanoHHy tfypujmnjx Tpy6 nrypmMapT. 
ripoH3B0A«T oopeocoBsy o6canHoft KonoHHbi corvxacBO ^cdcTeyKxnjsu HBcrpyKxnviM. 

npcHMymccTBa npennaroeuoro cnoco6a ocnoeuBajorcR ha tow, trro nonpcm^eimc n o6cajn?oa kqtiohhc 
HDonnpyercn 6anec hc^ukho sa cwr npoHHKHoeeHHH uarepsiajia nnacrbipji b conn, win Tpennmy. K rouy 
kc ruiacTWpb B3 eagrcnw eouMPO Marrepnana jianroBewee, Tas Kan hc no^ecpmcH KoppoOHH. 

Mctotohkh HB^opManBH: L finaxemn B.A., YMcr6ac» B.r. Cnpaoo^mni wacrepa no KamrrejibHOMy 
pcuaHTy CKBaxxH. M.. Hc^pa. 1985, c.163. 

2. ABTOpCEoe CBMaereifaCTBO N 1601330, CCCP, ui. £ 21 B 29/10, 1990 - npoTOTHH. 

3. HHCTpyKHHH no npHwcucmoo cmoch h3dcctkoboh juih ropHux h 6ypoabix pa6or (CMTB). W3#. AO 
"OrpoftuaTcpHanw" . 7 c 
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Claims [<t>opuyna H3o6pereBHHl: 

1. Cdooo6 DOocxaaoBJiesHH rcpMCTOTHocrH o6ca£Hbcx kojxohh* BEjnonaxxnfsffi ncpespfcCTHC aoHbi 
BerepuerOTHocTB B3ayTpH nnacTbipeM, BbcmrraeBBbiM b b^c ^e^opUBpyeuoft Tpy6w, h pacasfpesra 
nnacTbipH no Bcefl jyraae nyre»< cosRaHKH H36bmNBoro ^annama, oTJpraaa uptfli n Tot *rro o Kanecree 
Ao$op»oipyeuoft Tpytfti BCDomoynr Tpy6y H3 Tepnonnacnnmoro warrepnana, a H36fcrrc«Hoe flaancHsrc 
coaflaxrr 3a okt paamxpcHHH caMopasorpcsaxnoerocH h caMOpaaxmpHKm^erocH waTcpwajia, KoropbiM 
3anonHHK>T Tpy6y 113 TepMonnacTwraoro uATCpnana nepe^ nepacpwTMew 3oaw HerepMerwmocTM o6ca^Bofl 

KQnOBHfal. 

2. C&0006 do n.l, oTJuroaiomHifcH tcm, «ito d Kawrroe TcpMonnacratnwro narepHana waxmboym 
oojntyraicB. 

3. Cnocotf do on.l m 2, oTjin^ajoiqKftcH tcw, to> b KauecTBe caMopaaorpe^aomcrocH b 
caMopacmap tnnn a ocg uarepaana raioJiKsynT CKTB am. n3BecTKOsy» jym ropHMX h 6yp&Bux pa6or. 
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Drawlng(s) [Meprau]: 

XapaKTepMcrwca CMfB 



XapatcrepMcmtca 


3HaweHwe 


1. BoAO-CMeceBoe oTHoiueHue cycneH3MM 


0.3 


2. PacxQA nopoujKa Ha 1 m 3 o&beiua, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMH, cm 


20,0 


4. n/iOTHOCTb cycneH3MH, r/CM 


1,8 


5. Bpeum Hanana peaxuMM ruApaTauMM npw 




Temmeparype 20-25°C, mhh 


oKono 90 


6. TeMneparypa caMopaaorpeBaHH*. °C 


6onee 100 


7. CueaneKMe KautHfl cTpy6oii, Mna 


5.0 


8. ConpOTMBJIBHMG K2MHH (feWJlbTpaiJHM BOflW, Mfla 


6onee 60,0 


9. Ranneme npw pacmvipeHMn, Mfla 


ao 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 14 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh robot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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